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). This study reports on gravity, magnetic, and physical property data intended for use in modeling the geometry and depth of Dry Valley for groundwater analysis. It is part of a larger study that aims to characterize the hydrologic framework of several basins in Washoe County. Dry Valley is located south of the Fort Sage Mountains and south-east of Long Valley, on USGS 7.5' quadrangles Constantia and Seven Lakes ( fig. 2 ). The Cretaceous granitic rocks and Tertiary volcanic rocks that bound the sediment filled basin ( fig. 3 ) may be especially important to future modeling because of their impact on groundwater flow. The granitic and volcanic rocks of Dry Valley exhibit densities and magnetic susceptibilities higher than the overlaying sediments, and create a distinguishable pattern of gravity and magnetic anomalies that reflect these properties.
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We would like to thank David L. Berger of the U.S. Geological Survey, Water Resources Division and the Washoe County Department of Water Resources for their cooperation in this study. We also thank Frank Chuang and Robert Morin (USGS) for their review comments and suggestions. (Ponce, 1997; Jewel and others, 2000) . Stations were located between latitudes 39° 52.5' and 40° 07.5' N and longitudes 119° 45' and 120° 15' W. Principal facts of all data are shown in the appendix. These data were then combined with gravity data from the surrounding USGS quadrangles and gridded at an interval of 1 km using a computer program (Webring, 1982) based on a minimum curvature algorithm by Briggs (1974) . This grid was then subgridded to the boundaries of the study area, and regrided to 100 m grid interval to minimize pixel size ( fig. 4 ).
GRAVITY AND AEROMAGNETIC DATA
The aeromagnetic data used in this study is from a total intensity magnetic anomaly map of Nevada (Hildenbrand and Kucks, 1988) . Surveys were flown at various flight-line spacings and elevations. Some parts of the map are covered by more recent and detailed aeromagnetic surveys flown at a flight-line spacing of 400 m (1/4 mi) and a nominal flight-line elevation of 122 m (400 ft) above the ground. Older surveys were flown at flight-line spacings of 800 to 1,600 m (1/2 to 1 mi) and at constant barometric elevations of about 2,440 m (8,000 ft). Magnetic anomalies were derived by subtracting an International Geomagnetic Reference Field (Langel, 1992) appropriate for the year of each survey. Aeromagnetic surveys were continued downward, if necessary, to a flight-line elevation of 122 m (400 ft) above the ground, adjusted to a common datum, and merged to produce a uniform map that allows interpretations across survey boundaries (see Hildenbrand and Kucks, 1988) . Because of the high elevation and wide flight line spacing, caution should be exercised when interpreting short-wavelength anomalies that cross the original survey boundaries. The digital data set was gridded at an interval of 2 km using the Webring, 1982 computer program and then interpolated to a 100 m grid, to minimize pixel size and color contoured ( fig. 5 ).
PHYSICAL PROPERTY DATA
Density and magnetic properties of rock samples are used for gravity and magnetic modeling, as well as gravity inversion calculations. Thirteen samples were collected in the Dry Valley area in 2002 and seven during 2000 (Jewel and others, 2000) . The locations of all rock samples are shown in figure 3 . Sample weights were measured in the laboratory with a precision electronic balance and used to calculate the grain, saturated bulk, and dry bulk density of each sample. Magnetic susceptibilities were measured using a Geophysica KT-5 susceptibility meter. These data along with the rock identification and mapped geologic units (Bonham, 1969) are shown in tables 1a and 1b.
GRAVITY METHODS
All gravity data were reduced using standard gravity corrections (Blakely, 1995) including: (a) the earth-tide correction, which corrects for tidal effects of the moon and sun; (b) instrument drift correction, which compensates for drift in the instrument's spring; (c) the latitude correction, which incorporates the variation of the Earth's gravity with latitude; (d) the free-air correction, which accounts for the variation in gravity due to elevation relative to sea-level; (e) the Bouguer correction, which corrects for the attraction of material between the station and sea-level; (f) the curvature correction, which corrects the Bouguer correction for the effect of the Earth's curvature; (g) the terrain correction, which removes the effect of topography to a radial distance of 166.7 km; and (h) the isostatic correction, which removes long-wavelength variations in the gravity field inversely related to topography.
Conversion of meter readings to milligals was made using factory calibration constants as well as an additional calibration factor determined by multiple gravity readings over the Mt. Hamilton calibration loop east of San Jose, California (Barnes and others, 1969) . The gravity meter used in this survey, LaCoste and Romberg G614, has an additional calibration factor of 1.00036.
Observed gravity values were based on a time-dependent linear drift between successive base readings and were referenced to the International Gravity Standardization Net 1971 (IGSN 71) gravity datum (Morelli, 1974, p. 18) . Free-air gravity anomalies were calculated using the Geodetic Reference System 1967 formula for theoretical gravity on the ellipsoid (International Union of Geodesy and Geophysics, 1971, p. 60 ) and Swick's formula (1942, p. 65) for the freeair correction. Bouguer, curvature, and terrain corrections were added to the free-air anomaly to determine the complete Bouguer anomaly at a standard reduction density of 2.67 g/cm 3 . Finally, a regional isostatic gravity field was removed from the Bouguer field assuming an AiryHeiskanen model for isostatic compensation of topographic loads (Jachens and Roberts, 1981) with an assumed crustal thickness of 25 km, a crustal density of 2.67 g/cm 3 , and a density contrast across the base of the model of 0.4 g/cm 3 . Gravity values are expressed in milligals (mGal), a unit of acceleration or gravitational force per mass equal to 10 -5 m/s 2 . Terrain corrections, which account for the variation of topography near a gravity station, were computed using a combination of manual and digital methods. Terrain corrections consist of a three-part process: the innermost or field terrain correction (estimated in the field and extending to a radial distance of 68 m), inner-zone terrain correction, and outer-zone terrain correction. Inner-zone terrain corrections were made using the Hayford and Bowie (1912) system that divides the terrain surrounding a gravity station into zones and equal area compartments. Average elevations for each compartment were estimated from Digital Elevation Models (DEMs) with a 30 m resolution derived from USGS 7.5' topographic maps. Inner-zone terrain corrections extend from 68 m to a radial distance of 0.59 km. Outer-zone terrain corrections, to a radial distance of 166.7 km, were computed using a DEM derived from USGS 1:250,000-scale topographic maps and an automated procedure (Plouff, 1966; Plouff, 1977; Godson and Plouff, 1988) . Digital terrain corrections are calculated by computing the gravity effect of each grid cell using the distance and difference in elevation of each grid cell from the gravity station.
DISCUSSION AND RESULTS
In general, isostatic gravity anomalies reflect lateral (horizontal) density variations in the middle to upper crust. Thus, gravity anomalies can be used to infer the subsurface structure of known or unknown geologic features. Gravity anomalies often reflect carbonate rocks, calderas, deep sedimentary basins, and linear geologic features such as faults. Many of these features play an important role as aquifers or confining units, and their distribution is important to the understanding of a region's hydrogeologic framework. Pre-Cenozoic granitic rocks underlie most of the Dry Valley region, and their subsurface distribution is especially important in evaluating the hydrogeology of this area. Tertiary volcanic rocks and Quaternary and Tertiary alluvial deposits that occur throughout the study area may also play a role in the region's hydrology.
In the Dry Valley area, gravity highs occur over pre-Cenozoic granitic rocks of the Diamond Mountains, Fort Sage Mountains, Dogskin Mountain, and over Tertiary volcanic rocks of the Virginia Mountains ( fig. 4 ). The diverse physical properties of lithologies that underlie this region are well suited to geophysical investigations. The contrast in density and magnetic properties between preCenozoic basement and overlying volcanic rocks and unconsolidated alluvium, for example, produces a distinctive pattern of gravity and magnetic anomalies that can be used to determine the depth of pre-Cenozoic basement in three dimensions. In most parts of the study area, this surface corresponds to the top of the granitic rocks, and thus plays an important role in the hydrogeologic framework of the area. 
